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A study on the shade tolerance of Muehlewbeckia complera 
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Abstract: Muehlewbeckia complera was introduced to China in 2002 as indoor-hanging ornamental foliage plant. The ex¬ 
periment of the shade tolerance for this species was carried out in different light intensities (0.14-946.00 pmol • m' 2 • s" 1 ). After 
40 days in experimental areas, leaf photosynthentic characteristics indexes of M. complera in different photosynthesis active 
radiation (PAR) were measured with LI-COR6400 apparatus, such as the light compensation point, light saturation point, and 
maximum net photosynthesis rate, at the same time, the increments of total leaf area and leaf amount were measured. The re¬ 
sults showed that the optimum light intensity range for M. complera was from 9.26 pmol - rrf 2 • s 1 to 569.00 pmol ■ m 2 • s 1 
(463-28150 lx, relative humidity (RH) for 46-60%, temperature at 16-22 °C). Under this condition, leaf photosyrrthetic efficiency 
was tiptop. Although M. complera belonged to the moderate sun-adaptation plant species, the plant growth was inhibited when 
PAR increased to the level of 569.000 pmol ■ m 2 ■ s' 1 or above. M. complera could sprout new leaves in photosynthesis active 
radiation of 0.16-19.22 pmol-m^s' 1 (8-961 lx), or 10 pmol -m' 2 - s' 1 for above 6 h. 
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Introduction 

Muehlewbeckia complera is indoor-hanging ornamental 
foliage plant and has highly admired value. Its blade profile 
is ellipse with brightness and branches are dark brown and 
similar to the elegant hair. It was introduced to China in 
2002 but no quantitative data was offered by the dealer. In 
practice, under relatively low irradiance or strong light, 
leaves of M. complera turned into yellow and branch had 
excessive vegetative growth, being easily infected by dis¬ 
eases, as a result, its admired value was declined. In all 
literatures about Muehlewbeckia complera, there were few 
concretely quantitative data about its favorite light intensity. 

In different rooms with different directions, the light dis¬ 
tribution and hours of sunshine were different. Even at the 
different locations in the same room, the light distribution 
and time of sunshine were also different. In the rooms fac¬ 
ing to the south, east, or west, the three regions with dif¬ 
ferent light intensity could be plotted out: 10000-80000 lx 
(suitable for ornamental foliage plant of favorite sunshine), 
5000 lx (suitable for ornamental foliage plant of favorite 
partial shade), less than 5000 lx (suitable for ornamental 
foliage plant of favorite shade), (Ye 2001). In the room of 
exposing to the north, there is not a region of light intensity 
for 10000-80000 lx. According to the measured diurnal 
variation of illumination in different locations, the authors 
selected three representative regions to culture M. com¬ 
plera. Based on the photosynthetic characters of M. corri- 
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plera in different illuminated regions, the light intensities at 
different distances from windows were measured, and the 
favorite light conditions of the plant were determined, with 
an aim provide a scientific foundation for itsindoor cultiva¬ 
tion. 

Materials and methods 

Materials and environmental conditions 

The experiment was conducted with stem-planting seed¬ 
ling of introduced Muehlewbeckia complera in April and 
May, 2003. Five representative experimental areas (area A, 
B, C, D and E) were selected in two rooms at the different 
distances from southing, northing, and easting windows on 
the 5th floor of a building in Harbin. Area A, B and C were 
set in first room (windows southing), area D and E were set 
in second room (northing and easting windows, respec¬ 
tively). Area A, B and C were at the distances of 0.7 m, 3.0 
m and 5.0 m from southing windows, respectively. Area D 
was at the distances of 2.7 m from a northing window and 
2.8 m from an easting window. Area E was at the distance 
of 0.3 m from a northing window. The diurnal changes of 
light intensity, temperature, and humility of the 5 areas in 
two rooms were recorded. 

Drawing of photosynthesis-light response curves 

After 40 days in experimental areas, the photosynthesis 
indexes were measured by using LI-COR-6400 under dif¬ 
ferent light intensities (produced by artificial light source), 
(Bai et al. 1999). The measurement was repeated twice. 
The authors acquired the light compensation point, light 
saturation point, and maximum net photosynthesis rate 
through the methods of counting light compensation point, 
light saturation point photosynthesis and the method of 
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imitating photosynthesis-light response curve (Wang 1996; 
Wu 2003; Zhang et al. 1997; Zhang et al. 2002; Dubas et 
al. 1980; Yue et al. 2003; Abrams e/a/. 1994; Wu 2003). 

Measuring plant growth indexes 

The total leaf area was measured by using LI-3000A leaf 
area apparatus for the leaves growing on randomly se¬ 
lected branches. After 20 days, all indexes were 
re-measured, and the leaf area increment was calculated. 

Results and analysis 

Environmental factors in the experimental area 

The diurnal light intensity, temperature, and humility in 
the 5 experimental areas were recoded in order to acquire 
the correlation between the environmental factors and the 
seedling growth (Table 1 and Table 2). 

The temperature and relative humility in the 5 areas 
were 16-28 °C and 44%-64%, respectively. They repre¬ 
sented the optimum temperature and humility ranges for 
the highest growth of the plant. The light intensity was 
0.16-946.00 pmol-m^-s' 1 (8-47300 lx). The results showed 
that the variations of temperature and humility were not 
relatively obvious, but light intensity had an obvious varia¬ 
tion in the 5 areas (Table 1). 

The maximum light intensity in area A, B, and C oc¬ 
curred at 14:00 p.m. (Table 2). The light intensity in area A 
was strong. Its maximum light intensity was 378-927 
pmol-m' z -s 1 (18900-46340 lx), which was higher than that 
of other treatment areas, and its illuminated duration was 


about 4 h, which was 2-4 h longer than that of other 
treatment areas. Area B belongs to the bright area, the 
illuminated duration of 30 pmol*m 2 -s ’ (1500 lx) or above 
under clear weather was about 6-8 h. Area C belongs to 
the dark area in which light intensity was below 19.22 
pmol-m^s' 1 (961 lx). The maximum light intensity in area 
D and E was observed at 8:00 (Table 2). In area D, the 
illuminated duration was about 2 h; the light intensities of 
20-24 pmol*m 2 -s' (1000-1200 lx) and 16.40 pmolvn^-s 1 
(820 lx) in clear weather could last about 4 h, respectively. 
In area E, the length of the light intensities of 120 
pmol-m^s' 1 (6000 lx) and 40 pmol-m^s' 1 (2000 lx) in 
clear weather was about 4 h, respectively. According to the 
above observation, the light intensity had a significantly 
difference in the 5 areas. The selected regions represent 
the indoor environmental condition. The favorite environ¬ 
ment conditions for Muehlewbeckia complera growth could 
be found in the indoor environmental condition. 


Table 1. Temperature, humidity, and light intensity in 5 ex- 
perlmental areas (April, 2003) 


Area 

Temperature 

/°C 

Relative 

humility (%) 

Light intensity 
/pmol-nf^s' 1 

A 

16-22 

46-60 

2.06-946.00 (103-47300 lx) 

B 

16-22 

46-60 

1.14-46 80(57-28401 lx) 

C 

16-22 

46-60 

0.16-19.22 (8-960 lx) 

D 

16-28 

44-64 

0.64-564.00 (32-28200 lx) 

E 

16-28 

44-64 

2.06-128.60 (103-6430 lx) 


Table 2. 

The diurnal changes in light intensity at an interval of 2 hours in 5 areas (April 2003) 


Area 

Diurnal light intensity 


Light intensity at different hours /pmol-m^-s’ 1 


/pmol-m'-s' 1 

at 8:00 a.m. 

at 10:00 a.m. 

at 12:00 a.m. 

at 14:00 p.m. 

at 16:00 p.m. 

A 

2.06-946.00 

2.06-10.00 

16.00-52.00 

24.00-92.00 

32.00-946.00 

16.00-240.00 


(103-47300 lx) 

(103-500 lx) 

(800-2600 lx) 

(1200-4600 lx) 

(1800-47300 lx) 

(800-12000 lx) 

R 

1.14-56.80 

1.14-6.00 

7.00-36.00 

11.00-38.00 

20.00-56.80 

8.00-34.00 

D 

(57-2840 lx) 

(57-300 lx) 

(350-1800 lx) 

(550-1900 lx) 

(1000-2840 lx) 

(400-1700 lx) 

P 

0.14-19.22 

0.14-2.00 

0.60-16.00 

6.00-17.20 

4.00-19.22 

1.60-10.00 


(8-961 lx) 

(8-100 lx) 

(30-800 lx) 

(300-860 lx) 

(200-961 lx) 

(80-500 lx) 

n 

0.64-564.00 

40.00-564.00 

8.00-24.00 

6.00-20.00 

4.00-16.40 

0.64-14.00 

u 

(32-28200 lx) 

(2000-28200 lx) 

(400-1200 lx) 

(300-1000 lx) 

(200-820 lx) 

(32-700 lx) 

C 

2.06-128.60 

36.00-128.60 

24.00-120.00 

24.00-120,00 

20.00-40.00 

2.06-40.00 

t 

(103-6430 lx) 

(1800-6430 lx) 

(1200-6000 lx) 

(1200-6000 lx) 

(1000-2000 lx) 

(103-2000 lx) 





A (2.06-946.00 pmol-m V 1 , 16-22 

°C, RH46-60%) had 


Table 3. The increment of leaf number and leaf area of 


Item 

Area A 

Area B 

Area C Area D Area E 

Number of new leaves 

per branch 

6 

4 

2 

3 

4 

Increment of leaf area 
per branch (cm 2 ) 

1.12 

0.86 

0.6 

0.76 

0.78 


Comparison between plant increment and different 
light intensities 

The increment results showed that M. complera in area 


the most growth potential (Table 3). In this area A, the in¬ 
crements of .leaf area and leaf counts were the highest 
(1.12 cm 2 and 6 leafs per branch, respectively). The status 
of seedlings in area C (0.16-19.22pmol*m 2 -s'\ 16-22 °C, 
RH 46-60%) was discouraging because the increments of 
leaf area and leaf count were rather small (0.60 cm 2 and 2 
leafs per branch, respectively). Area B belongs to a bright 
area. In clear weather, the illuminated duration of 30 
pmol-m^-s’ 1 was about 6-8 h, and the growth of seedling 
was moderate. The above result showed that the efficiency 
for solar energy utilization of M. complera was better in 
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bright areas. 

The area order of plant increment was area A>area 
B>area C, and area E> area D. The area order of the 
maximum light intensity was area A>area B> area C, and 
area D >area E {this was because area D belonged to the 
bright area). In clear weather, the duration of the light in¬ 
tensity of 6000 lx in area D was about 4 h. Thus, the dry 
matter accumulation and the growth increment of seedlings 
growing in area D were higher. 

The increment of M. complera was higher when light in¬ 
tensity was higher and the illuminated duration was longer. 
This showed that M. complera was in favorite of higher 
light intensity and longer illuminated time. However, when 
light intensity was low, it could sprout new leaves. This 
implicated that M. complera could endure weaker shade. 
Therefore, M. complera is a plant of sun-adaptation and 
shade-adaptation. 

Photosynthetic characteristics of seedlings under dif¬ 
ferent light intensities 

After 40 days, the photosynthesis-light response curves 
of the seedling were observed. The light compensation 
point, light saturation point, and the maximum net photo¬ 
synthesis rate were calculated (Table 4). 


Table 4. Light compensation point, light saturation point, and 
the maximum net photosynthesis rate of seedlings in 5 areas 


Area 

Light compensation 
point /pmol-m‘ 2, s'' 

Light saturation 
point /pmol-nf^s' 1 

Max. net photosynthe¬ 
sis rate /umoFm'^s' 1 

A 

16.41 

569 

8.07 

B 

10.84 

439 

6.75 

C 

9.26 

417 

6,34 

D 

9.48 

477 

7.58 

E 

11.87 

447 

6.75 


The results (Table 4) showed that M. complera could 
accumulate dry matter and survive in the light intensity of 
0.16-946.00 pmol-nfV 1 (30-47300 lx, RH44%-64%, 
16-28 °C). In area C where the light intensity was 
0.16-19.22 pmohm^'s' 1 (8-961 lx), the light compensation 
point and light saturation point were 9.26 pmol*m 2 -s _1 and 
417.00 pmol*m' 2 *s _1 , respectively. The accumulation of dry 
matter was the least, and the light intensity was not opti¬ 
mum for the growth of the seedlings. In area A 
(2.06-946.00 pmol-m^s 1 ), the light compensation point, 
light saturation point, and the maximum net photosynthesis 
rate were 16.41pmol'm 2 'S _1 , 569.00 pmol-m ^s' 1 , and 8.07 
pmol CO 2 m ^s 1 , respectively. It was shown that the ac¬ 
cumulation of dry matter in this situation was high. How¬ 
ever, the photosynthesis was inhibited under the light in¬ 


tensity of 569.00-946.00 pmohm^-s 1 in this area. This 
indicated that M. complera could not tolerate the strong 
light. Integrating the results from the 5 areas, the light com¬ 
pensation point and light saturation point were 6.26-16.41 
pmohm'^s^and 419-569 pmolTn' 2 *s'\ respectively. Thus, 
the optimum light intensity range determined was 
9.26-569.00 pmol-nT^s’ 1 (463-28150 lx) for M. complera 
growth. 

Conclusions 

In the most optimum indoor conditions for human living 
(relative humidity, 44%-64%, temperature, 16-18 °C), the 
optimum light intensity for the photosynthesis of M. com¬ 
plera was 9.26-569.00 pmol-m^s' 1 (463-28150 lx). M. 
complera belongs to the partial sunshine plant 
(g^e-Seg.OOpmohm'^s' 1 ). This species could tolerate par¬ 
tial shade, too. Under the light intensity of 0.16-19.22 
pmolTn'^s' 1 (in clear weather, the duration length of light 
intensity of 10 pmol-m'^s' 1 or above was about 6 hours), 
the plant could sprout new leaves. In the environmental 
conditions which was suitable for human living, M. com¬ 
plera should be lay out within the distance of 3 meters from 
the easting or westing windows, or lay out within the dis¬ 
tance of one meter from the northing window, or lay out 
beyond the distance of 0.7 m but within the distance of 5.0 
m from the southing window. 
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